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(54) MULTICLOCK PARALLEL PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multiclock 
parallel processor for reducing the processing time and 
power consumption by operating respective 
reconfigurable integrated circuits at the optimum clock 
frequency corresponding to writable or rewritable circuit 
configuration information. 

SOLUTION: This device is provided with a storage 
means 36 storing the optimum clock frequency for 
operation corresponding to the circuit configuration 
information, an instruction control means 37 for 
extracting the circuit configuration information from the 
storage means 36 corresponding to the designation from 
the outside such as user, rewriting designated 
reconfigurable integrated circuits 32-35 and outputting 
the optimum clock frequency for operation 
corresponding to these reconfigurable integrated circuits 
as a control signal, and clock generating means 39 for 
operation for changing the rewritten reconfigurable 
integrated circuits into optimum clock frequency for 
operation corresponding to that control signal. 
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v^t^M»OHWII«*««r31Rb xmk<D¥mf&*!f&M 
p 5/ * ««***<&*EWP«a»<b tefflb TfMWff 

»^u-raAr« *om»m*i^cc 

p y ^ &#I*Q.Jl3£go 

T»3fe* *tfc W«« TOft«BI»l£*ft iitffc * 
of- * cox— * iliic^i-a StSftlfrtfUfl^ vy?m 
mW& * 'tom&Wtfrb frfcfcbb T »JWM* LTB*t 

IMWI1* p * ^ ^ixfcr <!: 

at* -rs fB«o-e^^ b y * mmmmwio 

■r^ fs*«i £fc«:w#E2 isifeo-e/u^^ p 5/ i7 mm 

m&(omm*&Mwm&k vxmtrrztiiGmm^m 
ft&^&k zmtLizzk z^rnk -rs rmi 

i 0 0 0 1 j 



[ 0 0 0 2] 

[ f£*0>S3H SRAM*SrtE«*^.i-5F PGA( 
Field Progra mma ble Gate A 
r r a y ) *Of?«f* l«6»»[5JlSte, 1 ^ ^-bKT 
yK@^ t^KHB, y~?7*y-7mi&%l> 

Zk&XZZi><DX*>Z 0 ff»^^^fflliIlS 

y ^ , «*ft»fWB* ox^iU ifiv^ p 5/ ^ 
TMBiffc* i« £ jEU< MBLftv\ — ASK-* 

vZk&XZ-Ts mmtzm?f-fZZk&XZtf:\,\ * 

««IiIKttftia^^ b jx ^ ^»«feSr^ r t ^"X?^ ft 

*^0ftj»lllK^^*0^ft5**0t!i^^p 
I 0 0 0 3 ] 07 temtf#lliW2 -3 0 8 3 5 6 ^ 

&£Wl. 6 fi^ p v * «M««B*#«8 o»^^jcSC 

p 5/ ? ^^#^5 fiz> m»&mm? p ^ 

^ ^J: W TiX -txm? p ^ ^ d i7 ^is^a 
7 fc^LT^X-^&Sl^-yh 1 ~4 (d«^-rs^p 

jy ^ ja»!§o»#s, 9 tt^s/h nafliMfP^ft. 1 o 

[ 0 0 0 4 ] (^(CEbm-oV^-C^-rSo h rr5il 

ft^m^m o ir-* ra^^f i -4 p^tc^vN 

h 1 -4 K&WtQ-JSffl* SrWKM-S *]»«#«: ^ 

Mwmmwfi^mB tca^-rs . ^ p * ^ ^^93 

#^«6 feitJ^PjX^ 5>IE#^7 ft, ^ B jy * ^^^0 

#»^^»8 om^icjcgc * p 2/ * *fi£^«5 
1 ~4 ^flaft-re. ^-^^/h raiiftsa#si 0 

mat**** y * mmw»«^»s izm*^ s 
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y ? mnWW^WtS &X.X***y* Yt. * p 

#&5 M^tel) T?±xm?vy?&y*~- 

fr tm*~y h 1 , 3 KffeBU* iffeli^ P y 2 £ 
*f—9 ^M^^yh 2 , 4 (C#i£-r5 0 wOjip Id, 0 

X— ^ ^H^.-^ h l -4 tcStUT, Aft £2 KDmPR 

[ 0 0 0 5 ] 08 ttW^tfWBB^ -2 2 3 1 8 

j8MXh*) , 0{C33^T. 1 1 tt^o-fes/^ 1 2 
*©U^^7r^yK 1 3 ttttftOtt]U& 1 4 fitf* 

M^^^7r^M 2 , ttft*>ftlU*l 3 . 

t 5rMff ^ LTW^«^f3 1 6 OTO 

ffa^-rrr -^1 5 «>*J»«»^JCC T#^— K $ a 

T KMcM*?** * o 5/ * Httftt: 5 * n 5/ ^ ftj 

[0006] *^»m-ov^Kw-r-5. a*to/N— k 

**rjt*w>5*>, *fTl^Wt^— K?s7JW)^ 

^1 5 tC^rSo ^73-^1 5 

K * * T SHE* -t*>SHE«tf>* o y * Mttft^: trlHWt 
*i:UTttlAU, * p * * MM3K1 6 TO, -tolW» 
fltl^CTRitS K * * Tjf JRfc«IM-* * p 
**«tt*S:2E35-*-5. lc N (38 ic^-t^ju^- 

* * y * &m*a£Mti±+ ^(aoTll^T(:^/^ 

f?Ui#**^— K * * TK*U0*-CPJ— to* 

[ 0 0 0 7 ] 09 ttM*.f«$H!B85 6 -1 3 2 6 2 5 t 

1-mf£W-V&>*) % Hl{c4oV>r, 2 l Wt/<*>fv*7» — 
^, 2 2, 2 5 ttDMAaVh o — y s 2 3 fi^n-fejy 
*)-z3-=Ly V „ 24IW*!I, 2 6 fih 7 y 9 , 2 

7 tt^D ty V^--y h2 3*5j:^^24^ DM 
A3yhD-722, 2 5 t> h7y^^^26^(C 

2 8 1^7^/^, 2 9 firt»'<;* 
[ 00 0 8 ] »cJc»f^^ov^-cK^-r$o IfrfttSSo^ 
45*KroflM||BMK EP*>. ^Piry i^^y h 2 3 *5 
^^^24^:, DMA3>ho-72 2, 2 5 t % 



«t 5 t^s 09 ic^-r-^^^ p s/ * &&Mw&ntmfe 

[ 0 0 0 9] 

-®9 j^ufc&w^mi, mn^mmmmm^m^ 

-tZizWlZ^^K 07 tw^ufcia^^— ^^s^ 

09 lc^Lfe«»co««IiI^Sr^W^tgm«IiIK«ce 
#*^>k»&«r*^6tl^TOJ:5 ofe. 0 

jw*»«:aeK-rsa«TO. #^«^^jfg«wisiK-e» 
k«a«4w<«# a*^rv^ m&~ci> % isms tiz *f 

asfcofc. 09tc^ufc«t9^, #fe«mK^ 
»u-c@3eufc*fca^n2y^ Mtt««rfki»i-d aire 

Its SfeWflK *<5^v^5 lffli*ofc 0 0 
7 -09 t^bfe^TO, ^^^TUg^miHlgS^L/c 
#^-C^ . 1 oo«rt5*«c«t «:MUtV^ 

^ p y * ^«^R»*ffft*>*«-tKtf*fe4v^fc v>p 
W$) 0 fe 0 07 -09 l^l^m 

^ ^ p ^ ^ &mm-tz x o 

[0010] CO»WI±±l5<Oj:p ^^j®Sr*^-r-5fc 
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[ 0 0 1 1 1 

&Mftmmzttfc-Fz> Mc&ttmftm* *y* Wimt&u 

[0012]: <D&mzffiz> -*)v^t xiy? &zmmm 

fc-tz mmtemftm? *y* mtemzmmm^t vxm 
ti-t^^mm^t, tcommm^ft^x. 

loon] : <n>?m\z%z> vy? &?\mmm 

&^mmmm&<nm\\** mmm^t u x tti^-rs ^ 
mmm&k. *:<vmfflm^fcKx. m^-r^nm^ 
feMm&imcmz &&m* *y* zm&-tz> 

?*y? &$L^Wtk *ffi?Ltzi> (DXtbZ. 

[ooi4]: (Dftwicmz -v>v*i-? uy? mmmm 

tvxmjj-fz>ifa^mw^®t, ^(Dfflwm^cfci 
x. m^-tz wmj&^immmm^-* &mm? * y 

[00151 

mmnrnmi . mi tez&ftwnmmvMmi 

v>x, 31 iz^^y- vy* mmm&m. 32-35 

1"5F PGA(Fi el d Progra mma b l e 
Gate Array) ^<Dj$mj&^mMmm&Xh 

k> s : *i*> wm&*imMm\B\&3 2-35 #4, 

i^y zf<ommn\^ *) te&z fttzh <oxh 5 o : ^ 

h wm^mMmmm 2-35 ^ 1 <?y ^±icrv 



k tfxzzh <oxhz>* 

[0016] 36 tewm&^mmmnz 2-35 ic§ 

j»[U8S.3 2-3 5 (aot^^r-^^s 

^00^^^ mmteW}ftm? *y? mm&t z 

^tz.7—7* fVk tfSfefg;£ titz&m^®XhZ> 0 3 

7 (D^^t uy? mmW&&Z 1 <D£^ Jbtf B# 
(C, |5tt^3 6 Ki!E(g£ ttfc^*^lEl^^^^c09 

^ coi ^-r^^iEi^^^^^as^L xftm&Lsimmm 
mm 2-35 ^^^##3^^ ^i-s mwzti 
ZT-**nffi&^mMmiE\&3 2-35 

^^^^■SI^««lEliS3 2-3 5 (D^ftsetUZttfc 

-rz Mtmtmv?m* * y* mmm* &m^m e tcisit 
ztbtc'r— 7sufabtem\^xmmm-%k uxai^^^ 

v^e#t^ x ^(D^^ib^^tc^cTieit^3 6 trie 

6 iz&mzhtzT-T'si'frbmmisxmfflm^'kvxm 
vy? um^m. 3 9&?vy? mm^rn s <»m 

ii^Ct, lf^^*!i[HliS3 2 -3 5 (O^fl 
»1$m* vy? mitm* vy? &4i^®Xb 

[ooi7]02 \*®ftm? *y* &^WL<r>mm$L 
&7jk-tmj$mx&>*> ,,ia(c*5v>T, 20 1 \m.-<o*x2 
y ? mm.m:&$L-tz> m*? *y? 202- 

2 0 5 Itm*? vy? ftQi^m 0 1 t*h frit* 

Kytm&m&ftm&z^temmisX. mmm<»W£ 
z> m&m<r>mftmy- vy** ^c-ra 

XM , ^tibfvyy- m^®& 02-20 5 *^4 

A* tiz wiftm? vy* (Dmmite. ^mw^m 1 
[0018] mzmmz^^xBiw-rzo z<d^ 

;^C7^»MS^S3 1 (D$L*h±\f&f\Z. s fii^m 
ffi^®3 7 fEt&3M9:3 6 CiatS^H^ttft^lHl^ 
^/i^^^^ixfcIlIES^^^x^ 
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mo4 ^uT^n-eh^muT, o o * 

ftvxmt&^immmm 2-35 *>**u€*bK»t 

iatft#©3 6 ^>^b-r— ^^1 0 4 fc^L-c-tax^ixtta 
b-C, x-^Hl 0 0 Sr^UXf?«^ll««IeIK3 2 

-3 5 k»* at?, wmoti^ ftfciu&i* 
*i»»^»tra*Jxfcf?««pr«B*ar®B3 2-3 5 

tt. -^iXib#SW^^IIi«WIelK3 2-3 5 (fcrtflW)!* 

7 tt % H^WttJUMSIft3 2-3 5 0>*ive*U::»# 
iR»SrlBB#©3 .6 iclEttte tbfc^— ^/^fc 7*-* ^ 

104 m-ciaitT, &mmf&*jifeMm\B\&3 2 - 

3 5 %m-fm^t ■toftjgftftflUB* p 5/ * JlRSfeS: 
I 0019] ?vy? fflW^&Z 8 f*. A*IW»^a3 

3g&3^3 9 ^©ra*ifti 0 7 {naiw-rso ifrfE/s^ ci 

*36£#»3 9 f± % 1212 l^tfcip KflhSSivCfc 
9 , S*:? o y 9 &$L^m.2 OlHM^ 
^o 5 /^Mt^D5'^i2 0 6 —2 0 9 5r*lt# 
^ p y >? ^M#S2 0 2 -2 0 5 & AttV , 

^1E3^2 0 2 — 2 0 5 f3\ ? v y ? IM«^JI:3 

8 a>*>«**i 0 7 sr^ux>^j$ttfcfwwflr#*-rt?^ 
xm— <D**y?mm»&ftmhz>w*M&\'X, mm 
&L*imM%mm 2-35 mzt^etuz* n^in 

0-113 &#LTMfc«ft**>tt«UB* * y * 

j^-rs . cox 0 r. wf^f-t mmmm& 

3 1 o£^±lff$tc:fcv>Tf*, #S«^^t6«WIeISS3 
2-3 5 lc#j»Jia:;££ Hfc®SSiWt**R£ 7 s & t &m 

mm 2-35 oisittwrictt. fta^j^ift»<D®i^^ 
uy?\z. mmv tf-^ t ^»-ra w t #-c-# 6 co-e> 

[ 0020] mm#wn>m*h w»* «rie*« 

m&3 2 —3 5 (Do %(n\^irfofr(nWMJ&^f&M$&&\& 
o0B«**ae5EUfcv^c. A*WJW^«3 7 fi, 1a 
«#«3 6 Kf5{g£ ftfclslfc*/*tf«*>5 t>^o^» 
d^oii^jcSUfclsIKfll^ft^^-^jSi 04^ 
UTitUlT, *i»l 0 0 Sr^fCiS^ ixtinm 

f&*ifeM9m&zmz« : z-Zo *fts **m»¥S3 7 

tt, *t5 «r JB«#®3 6 7—9 Wk\ 0 

4 Sr^LTtefctiLT, x-*i®l 0 0 Ir^LT^^ 



KJCC fc«ftttfpfl^ p ^ Jfl««KrE«#»3 6 
ffift^^T 1 — ^ud^x-^iftl 0 4 ^^uxfflmu 

Wii^^ p y ? mfemz^-rmifrk * 

[ 0 0 2 1 ] ^ p 2/ * W»#«3 8 tt, A^M«P«K3 
7 ^M»p«ti:«i:r, «9 *^5fe«:»^ffl^ o iy 
^ ^^#^3 9 ~>o«-SHfci 0 7 o ib^ffi^ p 

y f ^^^3 9 <r>&>7 u y? ^H^2 0 2 -2 0 5 
Op t>cov>-rttd><D^ p ^ ^ ^I5#©tt> ^ p y ? ^J^J 
#S3 8 0 7 S:^U-CA^$JxfefWW«* 

»c^CT*-t7>^ p 5/ ^ v^tt5B«U 

-c, msesixfcfffli^iBmwiHiK^P-x^ifci 1 o 

-i 1 3 $r^u xgcm*m&»<o»ftm* 

t$ e \c s mm&z?(Dtmi>*L> & m^wm9 

IM&3 2 -3 5 h(D\<^1*irhti*(Dnffif£'*Jf&Mf%l5}& 

<omuto&&xxi>it\t*mz-&^xi>. m&m&n&M 

^Sf^lir^f «yffii«IB*3J: 

[ 0 0 2 2 ] £l±(D± o tc, c oHj^co^fili icj: n 
r (D-*^? vy? I^JMit3 1 ^5t^ Jbtf 
S3it^Jffl#4»ro^»*^IIW*^ffi*«®B3 2 

-3 5 <oo %<o\,^frfr(Dmm&^fm9m&<Dm&n 

-3 5 (c#£52^ fc5V>fi§^m^^Hfc[eIte^^ 

#l?m^^tE*«tIilK3 2 -3 5 OiElK«rttt, 4UB« 
^iK«fc<0®i^^ p 3/ * C^tTf^ ^^^5 w 

i: z <Dx. &mmm&£ t5«»«**««-r5 w 
t ^yt, ^^ff«ja-5ri6ftwiHite3 2 -3 

mmnmmi xn. ^ p ^ ^ afe9UteffiK«3 1 o 

SC*,±lf ftlC, ^Tc7)|f^^pI^m^[s3B3 2 -3 5 K 
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[oo23] nmnimz . ms nr. <D&w<omm<om 

B2 tr± 6 f-* B* »*fe»fWfl* b 5/ * Aftfe £ 
tctt, r Of- ^JSCI** ftTV>S c (§31 lev 

X % *MMM»#«3 7 f*. 

JfcDT?¥*#^t^«ISfc3 2-3509 *><Dl>rft** 

jOTffiaraKKittft &*<b;h^> t*-* *>t*~* B£E 

[0024] wrttflsiro^riftiH-r-s. r <Dmm<nm 

•TSt) CO-Cfc^o 04 123 2 \f 5/ h *D»*«r^-r«fifc® 
T*>0 , ia^*5V>r, 4 0 0 -431 tt£ftllHk A 
[0]-A[3l],B[0]-B[3l] * 
y h ^A>3> S [ 0 ] -S [ 3 1 ] tel V y h 0>tttfj. 
CI f±#?±lf7^j, COI4«f±*fai*-e*)S- 
APlt»4 00-4 3 1li2 O^ftfi ffr±lf 

Mtfet£fc£>T*£>5 0 04 (C^UfcJ:^ tt3 2 tfyh 

J&L, ^r(0»ti&*Jxfc3 2 l^yh ADjISSrl 

Vtz±5 fe. l 6 \f y h *D»5IC0l5JK#^«aS:l5«# 
J£3 6 i^ttfflUX, toH«i*i«fcJ:9 Wf*f£*j 

j*S:*:0>**fflv\ x— *Ox— *B£. 

t*-* B*>fc l 6 * h cox-^ y*—f 

#&;tSr£ K^oT, 3 2 \fyb tim&Zl 

2 tr* h JboJMKrl 6tr^h *Djl«t U *5 # 

SrCfi, 32hTyh APlU»fe3 2 bf j/ h ©A*«rfffto 

^oy^^ftiort*V\ 1 6 tf j/h JPjMllri 

[ 0 0 2 5] ^oT, ffiK^as 6 ie^tf>03 tCvLfc 



*«-C*>ofct>fl>asi 6 e^h tr£M£ftfc*§'& 
*a>i 6f3/h o^-^Bt-^i-SSa^ft^ 
* b 3> * Mttft«rEfl«K3 6 fclBllfe ftfc^— 

ttist$ittifflmm&&m j &m o e KH«rr*. 

^ d 5/ ^ fHW^»3 8 t5»fpffl^ mtk^m 
9 **0»J8i t m-xz>%o 

[ 0 0 2 6 ] ^_bcr>«t9 (r, ^<0%WDWm IZXtl 

^^^-^ ^^-^ b*^ aaiftiMPffl^ C3 ^ Aftft 

[ 0 0 2 7 ] %1fo<OW&Z . mi tC^bfe^/^^ci^ 

fm&i&mmmi&^irmf&mz&^Xs n&mmtts 
7 ft, m&m&ft&<om&f£*i&mm®&s 2-35- 

fg^lHl^3 2-3 5 <o«SiJ^«rM«KS#tU-Cffl*i- 
SWffiSrfr*-*!) ^fc, 4 1 tt-t^MWI* 

[§35 fir (omm<DmM(r>mms izx 5 «# itA-ft* * 5/ 

^«^»0»IB«j«4r^-r«*H"t?*>l3 , 0(c^v> 

501 b 
5/ ^ ^^#a> 5 0 2 ilS^:^ b 5/ ^ »^»5 01^ 
h K4=£ tl1t?v?y? *«»J»#S3 7 i^fe 

^ b y * mm^&Z 8 $r^L -CA*£ ix*:M«W*^*S 

[ 0 0 2 s 3 fcicftm^^rraipi-*-*. 0K«*«« 
pitg««(iei^3 2-35 ^<om% hz 

fiK^r«B*«HlK3 2 -3 5 oMM?«rM«P{ff*& ttfl 

^1 0 6 icmx-rz o ^ b y 9 wm^wtz % 

£ i&JWl^ b 5/ ^ 3£*eJ£Wl4 1 — OfS-^iftl 0 8 (SOi^-r 

5 o »t ii^ffi^ B y ? ft$L^&4 1 tt, 

»t^»5 0 1 frb Mz.* xi yf miR$k* s * B 

y?fflffl^&3 8 a*e>«-fMlll 0 8 ^^-bTA^^ttfc 

Wc^ctjy^lH 14-117 ^^ItffiiWn 
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1 0 0 2 9 ] £X±(D£ b \C S Z <r>mM<Om&Z *l 

&wmtft*immm®m 2-35 (d^sut^s^ 

[ 0 0 3 0 ] mM^mA . mi £.m*1t-*A^# p y 
5o ^f:, A«n«P^«3 7 fete, VttomjftTOft 
taiOtfcSo 10 1—10 3 147*— *i8|T*fc9 s r 

y*-#m 01-103 izx o xmk<onmj&*im 

KJrftjg^^ftjKo^-^ p y 9 7 s 

*«5<0?l£tt4 {Ci 5 7*-* fci^ffi^ p * ;7 $84=ipSeDf¥ 

«a«rt«r^*fiS:0-efcu , ia(-*5v>r > e 0 1 
<D*vy*m»m:&&+zx*? 6 
0 2 *y? »^#S6 0 1 a><b p 

3 8 ?:^b"CA^^tbfcra^(^UX^M^6V^t4 

ti^ny^ 6 0 3 f*^ n y ^ ^M3^6 0 

2 m o nfcH^J^M^f-^ n 
y 9 £ % A*(W»^ja3 7H^p^ ftj®)#g:3 8 £r 

[0031] fttc«mcov>-cite^-r-5o w*i*«rifeffi 
«3 2-35 ^*5v>x»«-r*if«*pr«B*anai8 
p^r*?*— 01-103 cov^-f^^^uxx— ^ 

?&^mn*tzmwm%-bvxm^m o e 
-T5o rr-e, I5tg#j£3 6 icffi«$ix**b8fc««R 
o^-* imm? n^it ^fwi^^r^*aisigS3 2 

-3 5 jxs ttflMi* p sx * *>J5ft*a>& 

^t5;im6o mttfL*jt$m»®m 

2 «h Kftjft^fBaMffittS 3 b (OF^r-^i 0 1 m 

32,33 ^»fras^yt#iEi»«««f*o*a*ttf^ 



ffl^^ o«jft**^e> /h§ w^toftf^ffi^ p y 9 <om 

MSI^JIiRftof-^ p 5/ 9 b ^5 ^tcj; 

«9 Btirrsr^as-etSo * p * fflwmm s 1*, 4* 
7*-* m&m? vy* *^S4 2 0 9 {fiu 

^ mm^m 8 m#i»i 0 9 ^*ita^$ 
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